Absorption Spectra of Acetylene, Vinylidene, and Their Deuterated Isotopologues on Ab Initio Potential Energy and Dipole Moment Surfaces.
The absorption spectra of acetylene (HCCH) and vinylidene (H2CC) as well as their deuterated isotopologues are investigated theoretically on a near spectroscopically accurate full-dimensional potential energy surface reported in an earlier publication, using dipole moment surfaces reported in this work, which are constructed with a neural network method from a large number of ab initio data points. These global surfaces cover not only the deep acetylene well but also the vinylidene well, as well as the transition region between the two isomers. The agreement with available experimental data for acetylene is excellent, validating both the potential energy surface and the dipole moment surfaces. The infrared spectra of vinylidene and its deuterated isotopologues are predicted. The potential and dipole moment surfaces lay the foundation for future spectroscopic studies of the acetylene-vinylidene isomerization involving large-amplitude motions.